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$\mathbb{C}$ . , Z2Z -21ZZ
J $V=V^{\overline{0}}\oplus V^{\overline{1}}=\oplus_{n\in\frac{1}{2}\mathbb{Z}}V_{n}$ $V=\oplus_{\overline{i}\in \mathbb{Z}_{2},n\in\frac{1}{2}\mathbb{Z}}(V^{\overline{i}}\cap V_{n})\text{ ^{}\backslash }\grave{\{}\mathfrak{F}$
$Y(\cdot, z)$ : $V\prec \mathrm{H}\mathrm{o}\mathrm{m}(V, V((z)))$ $1\in V^{\overline{0}}\cap V_{0},$ $\omega\in V^{\overline{0}}\cap V_{2}$
$(V, Y(, , z), 1, \omega)$ (
[X] ). , 1 , $Y(1, z)$ $V$
12005 10 5 ( )
1476 2006 182-187
183
, $\omega$ Virasoro $Y( \omega, z)=\sum_{n\in \mathbb{Z}}L_{n}z^{-n-2}$ , $\{L_{n}, \mathrm{i}\mathrm{d}\}$ $V$
Virasoro . $V_{n}$ $L_{0}$
( ) $n$ . $Y(a, z)= \sum_{n\in \mathbb{Z}}a_{(n)}z^{-n-1}$
. $V^{\overline{0}}=\oplus_{n\in \mathbb{Z}}$ $V^{\overline{1}}=\oplus_{n\in\frac{1}{2}+\mathbb{Z}}V_{n}$
, ,
$n \in\frac{1}{2}+\mathbb{Z}$ , $V_{n}=0$ , .
, Z2Z
$Y(\cdot, z)$ : $Varrow \mathrm{H}\mathrm{o}\mathrm{m}(M, M((z)))$




1. $V$ , $C_{2}(V)$
$a(-2)b(a, b\in V)$ $V$ 2. $V/C_{2}(V)$
, $V$ C22 .
2. $V$ . Z\geq oZ
VV $M=\oplus_{n=0}^{\infty}M_{n}$






. $V$ $\sum_{i=0}^{k}(\begin{array}{l}ki\end{array})a(i-2$ } $b(k\in \mathbb{Z}, a\in V_{k}, b\in V)$
$O(V)$ , $O(V)$ $V$ $A(V)$ $\langle$ . $a\in V$
$A(V)$ $[a]$ , $A(V)$ , $[a]*[b]= \sum_{i=0}^{k}(\begin{array}{l}ki\end{array})[a(i-1)b](k\in \mathbb{Z}$ ,
$a\in V_{k},$ $b\in V)$ . [1] , $[\omega]$
$A(V)$ . (cf. [Z]).
1. (1) $M$ }$arrow\Omega(M):=\{u\in M|a(k+i)u=0(k\in \mathbb{Z}, a\in V_{k}, \mathrm{i}\in \mathbb{Z}\geq 0)\}$
$V$ $A(V)$
.





$\langle \cdot, \cdot\rangle$ .
$\mathfrak{h}$ , ,
$d= \frac{\dim \mathfrak{h}}{2}(\in \mathbb{Z}_{\geq 0})$
, , $\hat{\mathfrak{h}}=\mathfrak{h}\otimes \mathbb{C}[t^{\pm 1}]\oplus \mathbb{C}K$ $\mathbb{C}K$ ,
$\mathfrak{h}\otimes \mathbb{C}[t^{\pm 1}]$ ,
$[\psi\otimes t^{m}, \phi\otimes t^{n}]_{+}=m\langle\psi, \phi\rangle\delta_{m+n,0}K$, $[K,\hat{\mathfrak{h}}]=0$
Lie . Lie $\hat{\mathfrak{h}}$
$U(\hat{\mathfrak{h}})$ $K-1$ $\langle K-1\rangle$
$A=U(\hat{\mathfrak{h}})/\langle K-1\rangle$
, $\hat{\mathfrak{h}}$ Z2Z Z2Z .
. $A$ \psi \otimes t \psi \in
$\mathfrak{h},$ $n\in \mathbb{Z}_{\geq 0})$ $I_{\geq 0}$ ,
A $A/I_{\geq 0}$ $SF$ :
$SF=A/I_{\geq 0}$ .
, $\psi\otimes t^{n}(\psi\in \mathfrak{h}, n\in \mathbb{Z})$ $SF$ $\psi_{(n)}$ .
$SF$ $\Lambda(\mathfrak{h}\otimes t^{-1}\mathbb{C}[t^{-1}])$ , $v=$
$\psi_{(-n_{1})}^{1}\cdots\psi_{(-n_{r})}^{r}1(\psi^{i}\in \mathfrak{h}, n_{i}\in_{-}\mathbb{Z}_{>0})$ , ,
1
$1=1+I_{\geq 0}$
. $v$ , ,
$Y(1, z)=\mathrm{i}\mathrm{d}$ , (1)
$\psi(z)=\sum_{n\in \mathbb{Z}}\psi_{(n)}z^{-n-1},$
$(\psi\in \mathfrak{h})$ , (2)
$Y(v, z)=\circ \mathrm{O}\partial^{(n_{1}-1)}\psi^{1}(z)\cdots\partial^{(n_{r}-1)}\psi^{r}(z)_{0}^{\mathrm{o}}$ (3)
. $\partial^{(n)}=\frac{1}{n!}(\frac{d}{dz})^{n}$ , : $\psi_{(n)}$ $:=\psi_{(n)}$
$\circ\circ\psi_{(n)}\psi_{(n_{1})}^{1}\cdots\psi_{(n_{r})\circ}^{r\circ}=\{$
$\psi_{(n\rangle_{0}^{\mathrm{o}}}\psi_{(n_{1})}^{1}\cdots\psi_{(n_{\tau})\circ}^{r\mathrm{o}}$ if $n<0$ ,
$(-1)_{0}^{r\circ}\psi_{(n_{1})}^{1}\cdots\psi_{(n_{r})^{\circ}}^{r\circ}\psi_{(n)}$ if $n\geq 0$
185
. Virasoro , $\mathfrak{h}$ $\{e^{i}, f^{i}\}_{i=1,2,\ldots,d}$
$\langle f^{i}, e^{j}\rangle=-\langle e^{j}, f^{i}\rangle=\delta_{i,j}$ , $\langle f^{i}, f^{j}\rangle=\langle e^{i}, e^{j}\rangle=0$ (4)
,
$\omega=\sum_{i=1}^{d}e_{(-1)}^{i}f_{\langle-1)}^{i}1$
. , $(SF,Y(\cdot, z), 1)$
. $SF$ $c_{SF}=-2d$ ,
. symplectic-
fermionic . $d=1$
$SF^{+}$ $c=-2$ triplet .
.
1. $SF$ 02\mbox{\boldmath $\alpha$} .





. , $SF/C_{2}(SF)$ .
$SF$ Zhu .
2. $A(SF)arrow\Lambda(\sim \mathfrak{h})$ . , $SF$ .
$f$ : $\Lambda(\mathfrak{h})arrow A(SF)$
$f(\psi^{1}\Lambda\cdots\Lambda\psi^{r})=[\psi_{(-1)}^{1}\cdots\psi_{(-1)}^{r}1]$ $(\psi^{i}\in \mathfrak{h})$
, . ,
SFS $\overline{SF}$ , A(SF)S $\Omega(\overline{SF})$ $f$ $\Lambda(\mathfrak{h})$
, $\Lambda(\mathfrak{h})$ .
1 .
1. 3F3 $SF$ .





, $V/C_{2}(V)$ (-1)C ,
.
2 3FF $\overline{SF}$ . $I_{>0}$ $A$
$\psi\otimes t^{n}(\psi\in \mathfrak{h}, n\in \mathbb{Z}_{>0})$ , A-
$\overline{SF}:=A/I_{>0}$
. , $v=\psi_{(-n_{1})}^{1}\cdots\psi_{(-n_{r}\rangle}^{r}\mathrm{I}\in SF$ (1)$-(3)$
. 3FF $\uparrow_{\sqrt}\mathrm{a}$
. $\overline{SF}$ $L_{0}$ Z,0Z
, SF O .
, $\Omega(\overline{SF})\cong\Lambda(\mathfrak{h})$ , A(h)h $\hat{1}:=1+I_{>0}$
:
\Omega (S )\rightarrow \sim \Lambda (h), $\psi_{(0)}^{1}\cdots\psi_{(0)}^{r}\hat{1}-t\psi^{1}\Lambda\cdots\Lambda\psi^{r}$ , $(\psi^{i}\in \mathfrak{h})$ .
4
$V$ , VV $M$
$M=\oplus n=0\infty M_{n+h}$ , $M_{n+h}=\{u\in M|L_{0}u=(n+h)u\}$
$L_{0}$ . $\overline{i}\in \mathbb{Z}_{2}$ $M^{\overline{i}}=$
$\oplus_{n=0}^{\infty}M_{n+h}\cap M^{\overline{i}}$ , $q$
$sch_{M}(q)= \sum_{n=0}^{\infty}$ ( $\dim M_{n+h}$ $M^{\overline{0}}-\dim M_{n+h}\cap M^{\overline{1}}$ ) $q^{n+h-\frac{c}{24}}=\mathrm{s}\mathrm{t}\mathrm{r}_{M}q^{L_{0}-\frac{\mathrm{c}}{24}}$
. $M$ , $c$ $V$ . $V$











, C2\mbox{\boldmath $\alpha$} $\nu\backslash$ [M] ,
$1_{J}\backslash$ , {
. , 2
. , $\overline{SF}$ $\tau^{i}sch_{SF}(\tau)$
$\tau^{i}sch_{SF}(\tau)(0\leq \mathrm{i}\leq d)$ ] $\text{ }$ .
$\tau^{i}sch_{SF}(\tau)$
$\overline{SF}$
. C2\mbox{\boldmath $\alpha$} $1_{\sqrt}\mathrm{a}$
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